Triggering endogenous neuroprotective mechanisms in Parkinson's disease: studies with a cellular model.
Glial cell line-derived neurotrophic factor (GDNF) has been implicated in the protection of dopamine (DA) neurons from oxidative stress in animal models of Parkinson's disease (PD). We have now shown that GDNF can also protect against the effects of 6-hydroxydopamine (6-OHDA) in a dopaminergic cell line and in cultures of primary DA neurons prepared from rat substantia nigra (SN). This appears to involve a rapid and transient increase in the phosphorylation of several isoforms of extracellular signal-regulated kinase (ERK). Our evidence indicates that ERK activation also can be modulated by reactive oxygen species (ROS), including those generated by endogenous DA. Identification of the ways by which these pathways can be triggered should provide insights into the pathophysiology of PD, and may offer useful avenues for retarding the progression of the disorder.